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•• **m«ias of drilling ottiqwe and 
n1 features a*d results ^^^^ ™^ an oblique 

•me do s«t method in ^T£S^SSa borehole d*"*- l, ^S^a lStaon«w imo the 

o-ansfer device «r J« Sfrong " * *%!^XaUoT*«toi **** engine and 
pipes using £?Kk£ * the bc*ebolc by«*ular ^Xm*c incline**** (2). 

oblique and hon^^PT^ ^ordinates according «> **d«»=^ 

m0 nUotingth»hOTehotelw= u . tril 
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aim of the F°P°** ~ ^tion. when ^SSSS^ 

^ established aim » ?^Sh?£S^ 

an oblique ««*J^& ta *« »PP^Zh^^^!^it^^h?e^Sc 

SJSS**** of ^^^uSX device with *• ^J^JfS f ffW tog* - 

conncet^otheWU-M s *P! wW l!Sw istoScd. thus aHOwmgsi^ 15 ^ ^ ^ng 

square P«^°?~^ ^ ^ electronic assembly « iw w «» upper 3°^ 1< ^1^ mounted 

^o^squar^the «P°^f B ^ 
each subscqu«"i P'^P^^ chcckwi usuig a J^JJS electronic assembly. 

drilled using any known ^ ^oh* is then ?X!t££5vAe druUng 

.u- ^hiinue and hcrizonnu ^ apparatus also in p'^~_.^ 4s yjsertcd- 

levice or transfer 
ampleicd by the lower WT. me 

rhToan of *e appararus ^'"^"'^ device 7 tne ^-jT^ ^ surface opewtta • 

Sro the inclinometer 6- ^^ 4)> ^ ipc 

^^uansmtsstonsystemQ, me d»WgT^tl5S 

„ i.«ri*ontsd borehole sections ^ antenna trans**. 

When ^^SS * *«** ^ P ^ 
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u hh.« 6 tnav be placed obliquely in the channel* 7 (Figure IS) or in internal 
15-17) Here the windings © may DB P iavw "» * 

closed magnetic circuiis 14 (Rgure 16). ^ used as supports in lb* lock between 

If the nipple butt and the opposite surface "^^*^ R the transformer windings 6 m 
adSuS tubes (in which case a gap w»U be evident* Si IS similar to those In Figure 
SS 7 inn. paru of the nipple and 

10. In this case, in order to owaina ™«» 

coupling must protrude (Figure 17). m winding 6 in the magnetic circuit 15 must be 

S the tubes' internal ^""^ ^tive wrT??. *e unconnected couplings « 
pi«sd in an additional circular 

^Sc^e^^omii^^ce^ffl^^ ^^^ nduc tive core, corresponding to the 
S»ly one winding must be placed m ^ J^'S^ is positioned in the circular channel 
rireufcff channd Of the non-conductive tube. The secono wi * 

of Ac conductive tube without additional <*»^ ^ fiinthe electrical transmission system 
Eaddhh* to the version* «ar«neA L*^^HSlS» 21 Of the nipple 1 «,d couptog J 
r^y be placed ^^ C ^^ 7 S^Lx 21 of the adjoining tube, 2 4 
fFSgurcs L8-20). The parts of the outer 7T , to ^ additional outer magnetic cncmi 23. Figure 

Scutochannels 7 from the tube join 22 £™ of ^^rnagnctic circuit 23 is greater man that of 

S^eatc, a v^^TvSS^^^ **" ™ 
the adjoining tubes- Figure 19 shows a ver» 

in Acdrcular channels 7. which, «oj*e ^yto^^, surfece 24 of the adjoiiimg tutes 
couples 21 - M) - ^ T^teSSSw to an additional 

23 4?benind ^*5*J2r£ 7 teS£ h. which the inner dian^rf^add^ 
75 placed within the tubes. Figure 21 ,n "**^* f „ juSoin u 1 g tubes. Figure 22 indicates* 
Sagneuc circuit 25 is less An die mn« ^^StiS^ that of the adjoining 
5 Si* the i-er di^ ^^^^^?u?«2in Figure 20. Here also, the additional 

23 indicates a version of the ^^^^vcondnctive material. , ~ 

magnetic circuit 25 must consist of dectncally co ^™!! ^. take the form of metallic *m» 26 
SfSSSaTconductors S^mJ&SSe ribbon 27 is in*^ i*m Je 

Scngthened by fleaible ^SSSS cavity of Ae tube or Ae ouwde (where Ae 

^lS2£3 tlS^^*** by^mng^^ ^ ^ ^ 2 w contain a 

ssSsssursssasss - - - 

S^Seroutt as Ac a»PPly voltage. and oAcr information. Acfrequency 

&Sk»cm- transnussion ^^^SnS^SS^ differ iron, Ae ftequency /i of Ae 
^ of Ae m^on s g t^^ 
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-^ViS 1 ^^^ ^ L** appar^ Rowing 

in ^ connected » rf ^ app«w« ^.^^ 



• w in tfutf * 6 P 5 * 1 - rf ^,2 2 a source < 
distingue** "L^^ed ^tojntcnafiegJggJL 
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^ sB ^ 8S £SOTie*and coupling. 

Recoil* on the WPP» ^hen the drilling VV%*Z£Z^~c** wtacqwert P 
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(54°) A method for drilling oblique and horizontal boreholes 

(57°) The invention relates to the technique of cutting and of measuring the regular face co-ordinates of 
oblique and horizontal boreholes during drilling. The task of tbe invention is to increase the reliability 
of drilling, The method consists of drilling a vertical borehole and installing alighting gear, an oblique 
transfer device and a face engine in the drilling apparatus at the point of curvature An incUnorneter is 
inserted in the pipes in the apparatus using geophysical cable, and fixed in the alighting gear. The 
oblique and horizontal parts of the borehole are drilled by regular rotary drilling using the fax engine, 
and the regular face co-ordinates are monitored using data from the inclinometer. After the 
inclinometer is inserted and fixed in the alighting gear, the lower pipe conductor is mounted together 
with the electronic assembly positioned within. The lower lead-in of the assembly is connected to the 
upper joint of the cable coming from the inclinometer, and the upper lead-in to me wireless surface 
data transmission system. In the last section, drilling pipes and a balloon-screen with electric coils, 
placed in the nipples and couplings of the locks and linked to each other by wire attached to the body 
Of the pipes and the balloon-screen, are used. Above the balloon-screen the upper pipe conductor, with 
an electronic assembly positioned inside, is mounted Its lower lead-in is coimected to the wireless data 
transmission system, and the upper lead-in is connected to the cable passing inside the square. Above 
the square the exit pipe transfer device is installed; with an electronic assembly positioned inside. The 
lower lead-in of the assembly is connected to me upper joint of the cable passing inside the square, and 
the upper lead-in to Che wireless data transmission system mounted on die swivel. 

The invention relates to die drilling of boreholes and specifically to methods of cutting and of 
measuring regular face co-ordinates in oblique and horizontal boreholes during drilling. 

The prior art relates to methods of drilling oblique and horizontal boreholes (1), Tnte an consists of 
drilling a vertical borehole shaft, installing an oblique transfer device, a ftce engine and a system for 
measuring the borehole profile during drilling (the MWD system) in the drilling apparatus at the point 
of curvature, drilling the oblique and horizontal parts of the well by regular rotary drilling, uriilmg 
using the face engine, and monitoring the regular eo-orditiates of the borehole according to the data 
from the MWD system inclinometer. 

This system has the following fundamental disadvantages; 
- insufficient data transfer speed (6-8 seconds to transfer one parameter); 
work using aerated drilling solutions is impossible. 
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connected 10 the cable passing within the square mourned in the drilling apparatus above the upper 
pipe transfer device, above which the e*it pipe transfer device with electronic assembly mounted 
inside is installed, allowing the reception and transmission of signals. The lower lead-in of the 
assembly is connected to the upper joint of the cable passing within the square, and the upper lead- 
in is connected to the wireless data transmission system mounted on the pivot. 

2. A method as per 1, distinguished in that in the part of the drilling apparatus allowing wireless 
signal transmission, repeater pipes are installed with intcnsifiers with a source of current between 
the coils on the nipple and coupling. 

3. A method as per 1, distinguished in that when the drilling pipes are inserted into the borehole, the 
performance of Uic electronic assembly and inclinometer are checked before each subsequent pipe 
plug, (consisting of three pipes) is installed, using a probe that imitates the electronic assembly's 
command signal and allowing data to be received and transmitted from the electronic assembly. 
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